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A CAMAC-BASED KNOB CONTROLLER FOR THE LAMPF CONTROL SYSTEM

Wayne S“mith and Eric Bjorklund
MP-1, MS H828

LcraAlamorr National Laboratory, Loa Alzuuoa, NM 87545

Abstract

The controlcomputer for the La Alnmoa Meson Physics Facility (LAMPF)
has been cccently upgraded from aII SEL840 to a VAX 11/750 running the VMS
operating systeni. As part of this up rade, n CAMAC4>MA knob controller WWJ
developed for the new control systcm. ?’he knobs allow the facility operators to have

slew control over dtware aelecte.ble ucdcrator devices. An alphanumeric display
associated with each knob moni 10C8 the pcogrcaa of the aclcctcd device. This paper
describes tlm system rcquiremmts for the new LAM PF knob controller. and the
resulting hardw-are and s&ftware design.

ODUCTION

‘i% central control room at LAMPF is tlrc INII> from
which thousands of aual~ arsd digital command awl data
channels are selected under software control for tlw purpose
of controlling and mor~itoring the accelerator. The control sys-
tem, through which this is accomplishcrf is hrwcd on a VAX
11/780 running the VMS operating system. One of the llumzuI-
orientcd illtmfaccs to tl~is coutrol system is a CAMAC-based
kuob con’ roller, whicl, is tile topic of this I)al)er,

An operator console rusty hnve six dew knobs that csm he
assigmd to IUIy of approximately one thousrmd analog SICIP
lwr motor-chanlwls. The chanlwl idrlltifier and the preacnt
analo Vrdllc of the channel being controlled are displayed on

{an m ]ty-clmractcr vat{ uIn fluorescent display aaaociat.rd with
euch nob. The knot) software cnnhlrs LAMs for a knob whm
a channel is assigned to it. As the knol) is king t!mncd, coul)ts
are accumulated in a pulse--aunt re ister and a CAMAC LAM

Yis generated every two hundred ml lscconds. When a LAM is

%ter,niue w~ich k,mh is being turned. TI,e control ccm,putcr
merated, th software rcrwls tile colltroller-stntus register to

then responds to the LAhl hy r( riding the pulse-couut register,
routi.lg the counts to tllc appropriate ~tcppcr-motor chaul Icl,
and setting the pulse coul, t register brick to zero. Tlie con-
trol computer rdso rends the analog data chamscl nwocidrd
will} thes!qpcr ruotm ald o(ltputs this infornmtim to t.llc
kd} cnnt roller [tAhf at (.!A MAC! Epccd. An “h(l-of-hfrmage”
cmnn)n]ld wiil caIIsc tlIe l{Akf c{]titrl)ts to Iw trallst’erred to tile
di5plny d 10 micrnsrcoll(ls I)cr cllarn( Icr, OIICe t Iw disl)lsty lIIM
hccn updltcd, anot!wr LAN1 is nrsertrd to illrbrln tlw colltml
ccmputttr !I]nt t!]- nwsshgr lradm is complete.

WIICII tlIr ol)iriit{)r II(I I(,llgrr IImxls n kl}ol) ns+igllml II) R
given dm]nel lIe CNII l) IIslI a “rlciw n.ssigl)ltml]t” lIIItl(NI wllicll
will gtucrntr n tllir{l [, Ahf. ‘1’itr noftwnre tllctl [,IAw$ tile kll{)l)
and display ill n “II(,I nssigllml” III(AF,

‘~he kn(d~ m~flwnrc (’NI di!rtiliR!!i~l) Iwlwr-”n tlr thr~e tylJr-

of LAM knoll Glew, din dny \IINlnir c~llllplrte, nml clm~ nrisi~ll.
\nlrnt I]y rrnllillK tllr III,IJ slnllts ir~,islrt

l; Al{l)\i’Al{t;

‘j’lIP kl),,l, ,,IIIII,,lleI 11.II IlwI\Ir t,,tlsi.lm II( n ( !AMA(! tint
nwmy Iiilller III,MIIII- JIIIII it kll!,l) ,I,lltrllllrr {llnnnis wllirli mr(”
intrre(nlllr! (Ml with twl~ \ixlv (INI1 I Aldrs, All {)( tlw l~}~i~ I(M
mull kll(J) (11111~ilxld,lV IS IIM!V1rll!!llllt (II di {A]wt kli{Jm r.,,
tllwt en(l) kll,,l) 1111111~11111111s,,l),tlnte, ritll~tllnllc<nln, COIIIIIII
f~tncti(,tl~. I:iwlt klu,l, Ilnx n wnlr fnlt,,r [(w umrne, IIlmliilltl,

(w Iit)r rtnltl(d II( JI t II NIIIIPI M wdl n< n mIIp,lr ntq) fllll(.li~ul
nwit(ll, ‘1’llr 11111~1lllllllllllllr Illv,l(’ (Ill rmll illl J) nllfl dmplny
cs~f!~inlm I)! n ~lxtrrtl Ilit \II)/TIIIWtI (11111111.1,n II InRII, IVt Ie, tt.uim
Irt, n :!:)fi x H llAhl iot tilr t;l~~}inv, n ktit)l) utnltts I’rKIW(f-l,
mIIl tlw l,Ahl IIIKII ( ‘, II It Iolh.I l,,~l!tvIR III( lII!h m klt,,l) RI+( I

rrKimtrt , n (( II I\l(IllI,l II) Iep,i.1t!.1 , nll Il n (,llltl~lll~’1 ctn~ll~ le~i’t
trr, All {’ALIA(’ 111111tIIIII+ 1111III WI II III I 1111.IIIIr !tli, I(MIWIIIII
(Inll{wlly I yl 1,$till l,.

The knob is coupled to a uacfraturc, optical-incremental
sl Iaft encoder whose rotatirm fiircction is decoded in a PAL.
‘I%e counts Me nccmnulatcd in a ltLbit up/down counter with
ovcrfiow detection. while the knol> is beil~ turned a slew LAM

f’is generated every 200 nlilliacmnds. AII LD Lhat is Iocaicd
above the knob serves as kclback to the operator that tllc
computer is rcsponcliug to the slew LAM being generated.

The displa.v is nrI 80-character, twmlim, dphm-numeric
VrlCIItIIII flilorczccnt readout with a cllnractcr set of 256. TIIC
display llrM a RAM placml at it’s front mid for hrslrfillg llIe
l)icssage from CA MAC. After tlw collt.rol conlplltcr Ims sent.
tllc mcssrsgc to tllc RAM theu an “el&rf-message” colmnall{l
cauaes the RAM colltcnts to he dullllml to the cfisplny at 10
microrrcconds per character. When t lie trmmfcr to the dls day is

Jcolllplete tllcll a LAM is gelicruted to iudicatc tliat tlie lsplay
update has complctccl.

Fi ure 1 is a Mock diagram tlmt dIows the data flow for
‘1one of t m knobs and displays. The kimh seltct register or kilo}]

Ilmak register selects which knob and display will hc coIIIIccted
to the control computer ●t any given time, The display utilizes
CAMAC write lines W16-W9 for $IIC address of tl}e displny
with write Iincs W8-W1 as the ASCII data to Ix written into
tile display.

SQl?NYw

‘1’he klloh software consists of two pro~rams; n “ktd)
driver” and a “knob symhiollt. ” The knob rfrvvcr handlsw tlw
Imaic flillctiolls of Wrilillg to tllc Itllot) displny m)cl, rendillK

/the I)IIISC couIIt register, and l]w~!~lit]g LAMs roll~ tlm kll,,l,
cent roller. The knot) syml~iont ir. II:C progralll tlmt conlmcts n
ktml) to an arrelrrntor (lmrirc.

TIIe kt}(]l) driver is m stall,l~rd ~MS device (Irivcr with R
few Illodificntit)ils no tl,nl it uliyl c(,cximt will, tile I, AMI’P CA-
hlA~~ drivel’. ‘1’lw crnt< t-olltroil+r IIsed ill IIIe I, AM I’IJ COI)LII,I
nyntelll in n Kiilrlic Systrti\q KS:i!l12 wl)i(ll II IrIIM rncll slot ill
I.IIF (! AMA(; crntc into 16 ,~ijr~ln ({IIW for encll (! AMA(! mIII
rvltlrcm) {MI tl)e Illlilmfl 1/(1 lmgr., ‘1’lw KS3!II’2 cntl NIM) l){.
ritrnl}lw{l n{) titi~t Iiir l,Ahi fIt III I rIWII II I(MIIIlt. WIII II I!eIr IIl)I
tlll(J@ itw,,wll 11,1IIIIIc illtrlllll)l V,.,t,,l, ‘1111. rrmlll i% tl~nt tll,,
klt(,l) tlrIvv, rme~ 1111. k!lt)l) c(,lttr(,ller 11111,1IIlr IW jlt.t NIIIIII IPI
(Il)il,lln ,Irvi,r. WI III 1(; rt,lltt,d/nt!~lils rv~t.4tvls mIIl n rrill~lu ill

tr’ltlil,l vr(’t III, [II n(l{littoil, llIr. I, AM I’1$ (! ALIA(! ,Ilivr.1 view.

II I,, i.lltilr (!AhlAf! {rmr M n ~illKlc flrvItr (W II II :{~t t~,l:i.,

IVIX), ‘1’lii. 1111JIIIKr.IIIeIIl nllf,wrI II, t,, IIAVI. 1),,, lMIllIq ,,[ II, ,,.,.

II) tl)r lot(d) 1,,11 (111111-1 II II I(lt Ib rillirl llIIIIIIp,l I 1111.kllt}l) (I II V,.I
iII tlIIt II Ip,iI 1111$( ‘Ahl A(’(lliv,.1, hl{)st nl)))li(nll(}ll lIIIIKIm II*n I
( ~.rn~tl)v kl){}l~x tl\ttl~lKl\ tllr klu}lj ~lrivrr sltl(v Illis irrtltr fmstrst
wny t,l y,et It 111111111,1 lWtl III III n {Irmitrwl f!lliitii)ll, ollt tllnKIIII\

li( ml Jlwntf., lII)w I,\rI , ~tme~ IIIr (! A MAt’ (l Itve I 10 IKSIII.rI\wt Iii,

1“( ‘NA (!,,,,,,,,,,,!1, (<I 11,,. k,u,l, ,,u,l, (,lle, ,,,{,,i,,i,.,

\\’lIeII II kII(Il) t,llllr~~llrl III(IIIIIlr ix ,,,lliir{tt.(1 t,, IIIr kii,,l,

.Illvl$t, tllr I(ll!,l) IIllwl (IIIIIIIIIIM(11!,111111141114V’WNIttltlll}l, It.p,
I,{ I!$I n(l(tI!$~I* Wltll tlIr Irp, I%lrI rIl),,, rR of ,,11 kl),,w,, (!A~lA( ‘

1 Iltlt. w Ill 111$, , },111.111 11) (Ilflvl 141 1(1,.llllly wlll,ll ,Iltlr tilt. 4,,, ,
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~ada to the bob -Lrwlkr with
~k AMAC actwrty, d 2) to prqdy dhmiu LAM intur-
rupt.

The knob -ymhiont program u =
- IF”i’”= ‘a -~wtti of which knob m aaignsd to WIUC ucdemtor dmice,

h uwnitoring the current value of the mi
P

&vim, and
b &playing tbe mluea on the knob dim ay pauclm. When
m ~ ~ ● Pmgrull wid~ to -i
celerator device, ● rqueetu sent to the noh ● mblont. TIIS

‘.k7’k”’=-knob symbioat then allocata ● k knob, CIICPay~ the name
of theacderah deviee aA the kuob display panel, WICI begins
momiting the salue O( thedevice.When the knob ia turrwcl,
the knob wymbiont red the pulse count register and oends the
accumulated pulsa to theappropriate accelerator device. III

“&good knob -POUM time with minimal system
%!kk~kJmb~~l,iOnt .~titl,ediaplay ~,elsat two
dltkrent rates. Whl ● knob u being tumal, the knob nym-
biont will update the display at ● rde of 5 limes per cccond.
The upriate rate will drop to once per cecond a(tcr IIIC knnh
has been idle ior tworends.

R#.M&...

14- C)wdbw in Pul~ Count Register
12- RAM 13u-y - ssnding data to diqdny from RAM .
11- ‘Ikamit Dusy - Wiling data to RAM hom CAMAC
a.cbras
i - Medium
6. Fine
4- LAM 3- Disphy Upcinte Grnpltte
3- LAM 2- Clear Amignmenl
2- LAM I - Slrw
1- LAM Enable

CONTR~CISTER FORh~

=mp
. .

12- RAM BUSY
1 I - Transmil llItsy
4 - KI1oI) 3 LAM Set
3 - Knot) 2 LAM DIIRY
2 - Knd) t LAM hSy

I - Cbllrnllrr LAM l? IIddc
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COMMAND

FO) AO

I IIF16)A0
Fo) Al
FN3) AI

F(16) A(4)

F O) A(5

IF16)A5
F(O A 6

IFO A7

IIF9) AO I
F(9) A(1)

F(9) A(2)

F1O) A 1)IFIO A2
F1O A3INFII Al

F24)A0

1 II
F26)A0
F24 Al
F26 Al
F24 A2{1F26 A2
F23)A0

FUNC’PION

Red Knob Mask Re#er.
Write KnolY MmmkR+tcr.
Rnd Pulse tint Rrqgiater of n+ctal knrbh.
Wnk Puk 00UII1 Re@cr of sekckri kmob.
LAM 1 will be ~dd if rnahled.
Red Sktw Rc#ter d deckd knob.
W - cb~ frun melated k.uub displny
RAM Md iucresnent RAM add~.(MAIl-BfTS l&9, D~ta-Bits 8-1).
Write one chamckr to mleckd knob diqdny RAM,
Bits 16-9 uc mold- ~d bits &I ue dmtn. ‘lhnamit Busy
L%R bit 11 will k d.

k dd Unit ia~tic Re@er of =Ieckl knub.
Write Ilnit DiWnatir RWid.m of selected knob,
Read Controller Status Reginter.
14emdGntrolh ModIIl~ ID Rcginter.
Initialise Ctintrolkr - Ckara controller LAM ennble
nnd lhc KnotI Muk Regider.
Initialize mlecbxl knob - Clenm Aeckd Knob
Puke C..unt

w
ister and Lhmrllow, cleam LAMo 1,2,3 of

selected knol~ c cm-o cdmLed knob MAR, Trmmuit Dusy
RAM 13usy, selected LAM euntde, and cnaldm cerial input
to the selected Pulse CouIIl Rc-gimter.
Clram srkctedknob rliqday MAR, Transmit 1311sy
●d RAM DIuIy.
Clear sekctrd knob LAM I (.+w LAM)
C!lcu mzkctcd knob LAM 2 (clear nmig,l,nent LAM)
Clear ccl-ted kl,oh I,AM 3 Idiaplny IIINlaLC complete LAM)
Clear Pulse Gmmt Regislrr of mlccled knob ●ncl
cknr Overflow.
Dimhle mmkrdler I,AM.
Ennlde controlkr LAM.
Disable cclmtcd knob LAM.
Ermble Acted knob LAM.
Dimhle serird input LO sekded Pulze Count Register.
EImhle serial inpllt 10 XIKICII Puke Ccmnt Regintwr,
End of nmm e. Data will IN i rmmkrrd from the

YNAM to tlw t I- lay mm-l11AM llIIny (CSK IJil 12) will Iw mt

fTmnamil Dusy CSli Ilii I I ) mId lke MAR me clenred. I{AM
Flu-y will be cleared uflcr llw dula in trmnsfcrrecl to lIIC
displsy.
Pulsr the LAhl I Arknowlmlkr 1.1![) ,,r llw Axtrd
k,wl).
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